(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
6 June 2002 (06.06.2002) 




ill 



PCX 



(10) International Publication Number 

WO 02/44172 Al 



(51) International Patent Classification^: C07D 417/04, 
A61K 31/5377, C07D 417/14, A61P 3/04 

(21) International Application Number: PCT/EPOl/13687 

(22) international Filing Date: 

22 November 2001 (22.1 1.2001) 



(25) Filing Language: 
(2Q Publicatiob Language: 



English 
English 



(30) Priority Data: 
0028955.3 
0114291.8 



28 November 2000 (28.1 L2000) GB 
12 June 2001 (12.06.2001) GB 



(71) Applicant (for all designated States except US): 
SMITHKLINE BEECHAM P.L.C. [GB/GB]; New 
Horizons Court, Brentford, Middlesex TW8 9EP (GB). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): BRANCH, Clivc, 
Leslie [GB/GB]; GlaxoSmithKline, New Frontiers Science 
Park South, Third Avenue. Harlow, Essex CM 19 SAW 
(GB). JOHNSON, Christopher, Norbert [GB/GB]; 
GlaxoSmithKline, New Frontiers Science Park South, 
Third Avenue. Harlow, Essex CM19 5AW (GB). SMITH, 
Alexander, B. [GB/GB]; GlaxoSmithKline, New Frontiers 
Science Park South, Third Avenue, Harlow, Essex CM19 
SAW (GB). STEMP, Geoffrey [GB/GB]; GlaxoSmithK- 
line, New Frontiers Science Park South, Thh-d Avenue, 



Harlow, Essex CM19 SAW (GB). THEWLIS, Kevin 

[GB/GB]; GlaxoSmithKline, New Frontiers Science Park 
South. Third Avenue, Harlow, Essex CM19 SAW (GB). 

(74) Agent: GIDDINGS, Peter, John; Glaxo SmithKline, Cor- 
porate Intellectual Property (CN9.25.1), 980 Great West 
Road. Brentford, Middlesex TW8 9GS (US). 

(81) Designated States (national): AB, AG. AL, AM, AT, AU. 

AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ. DE, DK, DM, DZ, EE, ES, H, GB, GD, GE, GH. GM. 
HR, HU, ID, lU IN. IS, JP, KE, KG, KP, KR. KZ, LC, LK, 
LR, LS, LT, LU. LV, MA, MD, MG, MK, MN, MW, MX, 
MZ. NO, NZ, PH, PL, PT, RO, RU, SD, SE, SG, SI, SK. 
SL. TJ, TM, TR, TT. TZ, UA. UG. US, UZ. VN. YU. ZA. 
ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE. LS, MW, MZ. SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ. BY. KG, KZ, MD. RU, TJ, TM), 
European patent (AT, BE, CH, CY. DE. DK, ES. H. FR. 
GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent 
(BF, BJ, CF. CG, CI. CM. GA, GN, GQ, GW, ML, MR, 
NE. SN, TD, TG). 

Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the ''Guid- 
ance Notes on Codes and Abbreviations" appecxring at the begin- 
ning of each regular issue of the PCT Gazette. 



^ (54) Title: MORPHOLINE DERIVATIVES AS ANTAGONISTS OF OREXIN RECEPTORS 

^ (57) Abstract: This invention relates to morpholine derivatives of formula (1) and their use as antagonists of oxrcxin receptors. 



wo 02/44172 



PCT/EPOl/13687 



MORPHOLINE DERIVATIVES AS ANTAGONISTS OF OREXIN RECEPTORS 

This invention relates to morpholine derivatives and their use as pharmaceuticals. 

Many niedically significant biological processes are mediated by proteins participating in signal 

5 transduction pathways that involve G-proteins and/or second messengers. 

Pcdypeptides and polynucleotides encoding the human 7-tiansmsmbrane G-protein coupled 
neuropeptide receptor, orexin-1 (HFGAN72X have h&sxt identified and are disclosed m EP-A-875565, 
EP-A-875566 and WO 96/34877. Polypq)tides and polynucleotides aicoding a second human cxiexin 
recq)tor, orexin-2 PFGANP), have been idaitified and are disclosed in EP-A-893498. 

1 0 Polypq)tides and polynucleotides encoding polypq>tides which are ligands for the (siexin-l 

receptor, e.g. orexin-A CLi^2A) are disclosed in EP-A-849361. 

Orexin recq)tors are found in die mammalian host and may be respcxisible for many biological 
functions, including pathologies including, but not linuted to, depression; anxiety, addictions; obsessive 
convulsive disorder, affective neurosis/disorder, depressive neurosis/disorder, anxiety neurosis; 

1 S dysthynuc disorder, bdiaviour disonkr, mood disc»^der, sexual dysfunction; psychosexual dysfunction; 
s^ disorder; sexual disOTder; schizophrenia; manic dq)ression; delerium; dem^itia; severe mental 
retardation and dyskinesias such as Huntington's disease and Gilles de la Tourett's syndron^; disturbed 
biological and circadian rhythms; feeding discMders, such as anorexia, bulimia, cachexia, and obesity; 
diabeteis; app^te/taste disorders; vomiting/nausea; asthma; cancCT; Parkinson's disease; Cushing's 

20 syndrome / disease; basophil adenonna; prolactinoma; hyp«prol^ 

tumor / adenoma; hypodialamic diseases; Frdehlich's syndrome; adrendiypophysis disease; hypophysis 
disease; hypophysis tumcMr / adwibma; pituitary growth hormone; adrenohypophysis hypofiinction; 
adrenohypqphysis hyperfunction; hypothalamic hypogonadism; Kallman's syndrome (anosmia, 
hyposmia); functional or psychogenic amenorrhea; hypopituitarism; hypothalamic hypothyroidism; 

25 hypotiialanuc-adr^l dysfunction; idiopathic hyperprolactinemia; hypothalamic disorders of growdi 

horniQne deficterK:y; idiopattuc growth hormone deficiency; dwarfism; gigantism; acromegaly; disturbed 
bioldgical and circadimi rhyUinis; and sleq> disturbances associated with such diseases as neurological 
disorders, lieurbpatiiic pain ahd re^dess leg syndrome, heart and lung diseases; acute and congestive 
heart failure; hypot^ion; hypertdision; uiinary reCenticm; osteoporosis; an^na pectoris; myocardial 

30 inferction; ischamuc or haemdrrfaagic stroke; subarachnoid haemorrhage; head injury such as sub- 
arachnoid haemorrhage associated with traumatic head injury; ulcers; allergies; benign prostatic 
hypertrophy; chronic renal failure; renal disease; impaired glucose tolerance; migraine; hyperalgesia; 
pain; enhanced or exaggerated sensitivity to pain, such as hyperalgesia, causalgia and allodynia; acute 
pain; bum pain; atypical facial pain; neuropathic pain; back pain; complex regional pain syndromes I 

35 and H; arthritic pain; sports injury pain; pain related to infection, e.g. HIV, post-polio syndrome, and 
post-herpetic neuralgia; phantom limb pain; labour pain; cancer pain; post-chemotherapy pain; post- 
stroke pain; post-operative pain; neuralgia; conditions associated with visceral pain including irritable 
bowel syndrome, migraine and angina; urinary bladder incontinence e.g. urge incontinence; tolerance to 
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narcotics or withdrawal from narcotics; sleep disorders; sleep apnea; narcolq)sy; insomnia; parasomnia; 
jet-lag syndrome; and neurod^enerative disord^ which includes nosological entities such as 
disinhibition-dennsntia-parkinsonism-amyotrophy complex; palUdo-pcxito-nigral degeneraticm» epilq)sy, 
and sdzure disorders. 

5 Experimrats have shown that central adnmiistration of the ligand orexin-A (described in nx)re 

detail bdow) stimulated food intake in fredy-feeding rats during a 4 hour dme^ This increase was 
approximately four-fold over control rats recdving vehicle. These data suggest that orexin-A may be an 
otogenous regulator of appetite. Therefore, antagonists of its receptor may be useful in the treatment of 
obesity and diabetes, see Cell, 1998. 92, 573-585. 

10 There is a significant incidence of obesity in westernised societies. According to WHO 

definidons a nnean of 35% of subjects in 39 stud^ were overweight and a further 22% clinically obese. 
It has been estimated that 5.7% of all healdicare costs in the USA are a consequence of obesity. About 
85% of Type 2 diabetics are obese, and diet and exercise are of value in all diabetics. Tte incidoice of 
diagnosed diabetes in westernised countries is typically 5% and there are estimated to be an equal 

15 number undiagnosed. The incidence of both diseases is rising, demonstrating the inadequacy of current 
treatments which may be either ineffective or have toxicity risks including cardiovascular effects. 
Treatment of diabetes with sulfonylureas or insulin can cause hypoglycaemia, whilst nnetformin causes 
GI side-effects. No drug treatment for Type 2 diab^es has been shown to reduce the long-term 
con5)lications of the disease. Insulin sensitisers will be useful for many diabetics, however they do not 

20 have an anti-obesity effect 

Rat sleep/EEG studies have also shown that central administration of orexin-A, an agonist of 
the orexin receptors, causes a dose-related increase in arousial, largely at the expense of a reduction in 
paradoxical sleep and slow wave sleep 2, when administered at the onset of the normal sleep period. 
lliereforB antagonists of its receptor may be useful in the treatment of sleq> disorders mcluding 

25 insomnia. 

The preset invention provkles nnorpholine derivatives which are lion-peptkle antagonists of 
human orexin receptors* in particular orexin-i recq>tbrs. In particular, these compounds are of potential 
use in die treatment of obesity, inclu(&g obesity obs^ed in Type 2 (non-insulin-dq)Qidait) diabetes 
paitients, axvi/oc sleep disorders, and/ca* stroke, particularly ischenuc or haemoithiagic stroka 
30 International Patent Applications WO99/09024, W099/58533, WOOO/47577, and 

WOOO/47580, disclose phenyl urea derivatives and WOOO/47576, discloses quinolinyl cinnamide 
. derivatives as orexin recqptor antagonists. 

According to the invention there is provided a compound of formula Q): 
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is phenyl* naphthyl, a mono or bicyclic heteroaryl group containing up to 3 heteroatoms 
5 selected fiom N, O and S; any of which may be optionally substituted; 

represents phenyl or a 5- or d-membered heteroaryl group containing up to 3 heteroatoms 
selected fom N. O and S, wherein the phenyl or heteroaryl group is substituted by R\ and fuither 
optional stibstitu^ts; or R' represents an optionally substituted bicyclic aromatic or bicyclic 
heteromxmiatic group containing up to 3 heteroatoms selected finom N, O and S; 
10 R' represents an optionally substituted (C, Jalkoxy, halo, optionally substituted (Ci^)alkyl, 

optionally substituted phenyl, or an optionally substituted 5- or 6-membered het^ocycKc ring 
containing up to 3 heteroatoms selected from N, O and S; 

or a pharmaceutically acceptable derivative thereof. 

Exanples of groups >^4iere R' is a mono or bicyclic heteroaryl group contauiing up to 3 
1 5 heteroatoms selected from N, O and S, include pyridyl, furany 1, mdolyl, benzofiiranyl, quinolinyl, 
isoquiyolinyl, pyrazinyl, quinoxalinyU benzoxazolyl, pyrazolyl and isoxazolyl. 

Preferably R\is an optioM^ 
benzoxazolyl. The group may have up to 5, preferably 1, 2 or 3 optional substituents. 

Examples of groups where R^ represents a 5- or 6-membered heteroaryl group containing up 
20 to 3 heteroatoms selected from N, O and S, include thiazolyl, pyrazolyl, triazolyl, pyridazyl and 
isoxazolyl. 

Preferably when R^ rq)resents phenyl, or a 5-or 6- mMnbCTed het^-ocyclyl group the substituent 
R^ is adjacent to the pomt of attachment to die amide carbonyl group. 

Pfieferably R' r^riesents optionally substituted thiazoIyL Particular R^ groups incorpcn-ating the 
25 R substituent, tiiat may be maitiohed are 4-^-metiiyl-5-(4-fluorophenyl))tiiia2olyU 4-(2-meaiyl-5-(3- 
fludrdphi&iyI))thiazoiyi, 4K2-nieaiyl-5-(2-fluOTq)h«iyl))tiiiazolyl, and 4-(2-nieaiyl-5-phenyl)tiiiazolyl, 
spiscifically 4-(2-medqrl-5-(4-fluorq)haiyl))diiazolyl. 

r3 may be a triflubronietiioxy group, halo, (C4^)alkyl, q)tionally substituted phaiyl or an 

optionally substituted S- or 6- memb^ed heterocyclyl ring contains up to 3 heteroatoms selected from N, 
30 OandS. 

Examples of groups where R^ is a 5- or fr-membered heterocyclyl group containing up to 3 
heteroatoms selected from N, O and S, include fiiranyl, thioiyl, pyrrolyl, oxazolyl, thiazolyl, inudazolyl, 
oxadiazolyl, thiacUazoIyl, pyridyl, triazolyl, triazinyl, pyridazyl, pyrinudinyl, isothiazolyl, isoxazolyl, 
pyraziiiyl or pyrazolyl. 
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Mote preferably represents trifluoromethoxy, methoxy, halo, or optionally substituted 
phenyl, pyridyl, pyrazolyi oroxadiazolyl group. 

Even more preferably represents an optionally substituted ph^yl, &g. 4-fluoroph»nyL 

Alt^atively R' represents a pyridyl group. 
S Optional substituents for the groups R' to R' include halogen, hydroxy, oxo, cyano, nitro, (C,. 

4)alkyl, (C Jalkoxy, halo(C Jalkyl, halo(C Jalkoxy, aryl(C Jalkoxy, (C Jalkylthio, hydroxy(C,. 
^alkyl, hydroxy(C Jalkoxy, (C Jalkoxy(C Jalkyl, (Cj^cloalkyKC Jalkoxy, (C Jalkanoyl, (C^ 
^alkoxycarbonyl, (C Jalkylsulfonyl, (C, Jalkylsulfoiiyloxy, (C Jalkylsulfonyl(C Jalkyl, aiylsulfonyl. 
arylsulfonyloxy, aiylsulfonyl(C Jalkyl, (C Jalkylsulfonamido. (C Jalkylamido, (C,. 
10 ^kylsulfonamido(C Jalkyl, (CJalkylaniido(C Jalkyl, aiylsulfonanudo, aiylcarboxamido, 

arylsulfonaniido(C Jalkyl, arylcarboxanudo(C Jalkyl, aroyl, aroyl(C Jalkyl, or aiyl(C Jalkanoyl 
group; a group R'R'N-, R"0C0(CH,)^ R^CONCR^XCH^,. R'R'KCOCCH,),, R'R'NSOjCCH,), or 
R'SOjNR^'CCHjX where each of R" and R** independently represents a hydrogen atom or a (C Jalkyl 
group or where appropriate R'R'' forms part of a (C Jazacyloalkane or (C3J(2-oxo)azacycloalkane ring 
15 and r represents zero or an integer from 1 to 4 

Preferred substituents are (C Jalkyl, (C Jalkoxy, either of which may be optionally 
substituted, halogen and cyano» 

In addition R' may be optionaUy substituted by a phenyl ring optionally substitutisd by a 
halogen, cyano, or Ci^lkanoyl ac Ciwtallg^lsulfcxiyl group; or by a 5- or 6-membered heterocyclic ring, 
20 optionally substituted hy a (Ci.2)allq^l or R^l*^^- group; wherein R* and R'' are as defined above. 

In the groups R* to R^ substituents positioned ortho to (xie another may be linked to form a 
fused ring, e.g. giving a group which is 2,3-ethyIenedioxyphenyL 

Wh^ a halp^ atrni is present in the compound of formula (I) it may be fluorine, chlorine, 
bromine or iodme. 

25 Whai the compound of formula (I) contains an all^l group, whether alone or forming part of a 

lai^ger group, e.g. alkoxy or allgrlttuo, the alkyl group may be straig^it chain, branched or cyclic, or 
combinadons thereof, it is prrferably liKthyl (n: ^yL 

It will be appreciated that confounds of formula Q) tinay exist as i? or 5 enantiomers. The 
present invention includes within its scope all such isomers, including mixtures. Where additional chiral 
30 centres are present in compounds of formula (I), the present invention includes within its scope all 

possible diastereoismers, including mixtures thereof. The different isomeric forms may be s^arated or 
resolved one from the other by cbhvendonal methods, or any given isomer may be obtained by 
conventional synthetic methods or by stereospecific or asymmetric syntheses. 

It will be understood that die invention includes pharmaceutically acceptable derivatives of 
35 compounds of fcwroula (I) and that diese are included widiin the scope of the invention. 

Particular confounds according to the invention include those mentioned in the exanr^les and 
thdr pharmaceutically acceptable derivatives. 
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As used herein "phanmceutically acceptable derivative" includes any pharraaceutically 
acceptable salt, ester or salt of such ester of a con^jound of formula (I) which, upon administration to the 
recipioit is capable of providing (directly or indirectly) a compound of formula (I) or an active metabolic 
or residue diereof . 

S It wiQ be appreciated that for use in medicine the salts of the comp^^ 

be pharmaceudcally acceptable. Suitable pharmaceutically accq>table salts will be apparent to those 
skilled in the art and include acid addition salts formed with inorganic acids e.g. hydrochloric, 
hydrobromic, sulphuric, nitric or phosphoric acid; and organic acids e.g. succinic, maldc, acetic, 
fiimaric, citric, tartaric, benzoic, p-toluenesutfonic, methanesulfonic or naphthaknesulfonic acid. Other 
10 salts dg. oxalates, may be used, for ^anq)le in the isolation of conqpounds of formula (J) and are 

included within the scq)e of this invention. Also included within the scope of the invention are solvates 
and hydrates of oon;)ounds formula (I). 

C^in of the cc»npounds of formula (I) may form acid addkion salts with onb or nx>re 
equivalents of tiie acid. The present invention includes mibin its scQpe all possible stoichicnnetric and 
1 5 nonrstoichiometric fonns. 

Since the con5)Ounds of formula (I) are intaided for use in pharmaceutical conpositions it will 
readily be understood that they are each preferably provided in substantially pure form, for exanq}le at 
least 60% pure, more suitably at least 75% pure and pref^ably at least 85%, especially at least 98% 
pure (% are on a weight for weight basis). In^)ure prq)arations of the confounds may be used for 
20 , prepanng the more pure foniis used in the phannaceutical corr^ositio^^ 

According to a further feature of the invention there is provided a process for the preparaticm of 
compounds of formula (I) and salts thereof. The following schemes detail synthetic routes to compounds 
of the invention. 

25 Scheme 1 

P O P o ■ i . 



R'COL' 
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wterein and are as defined for fomiula (T), P is a protecting group and and L^are 
leaving groups. 

An exan5)le of a protecting group P is optionally substituted benzyl. Deprotection conditions 
for step (iv) conveniently utilises catalytic hydrogenolysis in an inert solvent (e,g. using palladium on 
5 charcoal in a lower alcohol or ethyl ac^te). 

Examples of suitable leaving groups and I? include halogm hydroxy, OC(=0)aI]q^l 
(XX=OX>-all^l and OSOiMe. Steps (iii) and (v) may be carried out using a wide ran^ of known 
acy laticm conditions, e.g. in an inert solvent such as dichloromethane, in the presence of a base such as 
triethylamine. Alternatively these steps may be carried out when L* or l} represaits hydroxy, in which 
10 case tiie reaction takes place in an in^ solvent such as dichloromethane in the presence of a diimide 
reagoit such as l-ethyI-3<3K]imed^Iaiidnopropyl)carbodunnde hydrochlc»ride, aiid an activator such as 
1-hydroxybenzotriazole. 

Schaiie2 

15 

P 




wherein R' and R^ are as deflned for formula^,? and P* are anuno protecting groups as 
20 described far Scheie 1 andL' andL^ are leaving groups as described for Scheme 1. 



(I) 



wo 02/44172 PCT/EPOl/13687 



Examples of protecting groups P and P* include r-butyloxycarbonyl, trifluoroacetyl, 
benzyloxycarbonyl and optionally substituted benzyl. Deprotection conditions, stop (iv) and (vi), will 
depend on the particular protecting group; for the groups nientioned above these are respectively, acid 
(e,g. trifluoroacetic acid in dichloromethane), base (e.g. potassium carbonate in a solvait such as 

5 aqueous methanol) and catalytic hydrpgenolysis in an inert solvait (e.g. using paDadium on charcoal in a 
lower alcohol w ethyl acetate). In scheme 2, protecting groups P and P* are selected to be different 

The starting materials for use in (he processes of Schones 1 and 2 are commercially available, 
known in the Uterature or can be prq)aied by known methods. Within the schanes above there is scq)e 
for functional group interconv^ion. 

10 Schemes 1 and 2 illustrate the synthesis of racemic compounds of formula (I), fipom (RS)-4- 

ben^l-S-oxQnioiphdin&>3-carboxuylic acid which may be synthesisied from (DL>serine as described in 
aiLBrown, A.J J^oubister and B.Wright, J. Chetn Soa Perldn Trans. /, 1985, 2577. Starting from 
(£>)- or (L)-serine, synthetic methods known to those skilled in art may be used to ^ ve single 
enantiomers of the coffifxiunds of formula (I). 

1 5 The conqpounds of formula (I) may be prq)ared singly or as con^jound libraries conprising at . 

least 2, e.g. 5 to 1000, preferably 10 to 100 compounds of formula (I). Con^xDund libraries may be 
prepared by a combinatorial 'split and mix' approach or by multiple parallel synthesis using eith^ 
soluticMi phase or solid phase chemistry, by procedures known to those skilled in the art ' 

Thus according to a further aspect of the invention there is provided a compound library 

20 conripnsing at least 2 cpnpounds of formula (I), or pharmaceutically acceptable dCTivatives thereof. 

Pharmaceutically accq)table salts may be prepared conventionally by reaction witii the 
appropriate acid or acid derivative. 

The compounds of formula (J) and their pharmac^ticaUy acceptable derivatives are useful for 
the treatmoit of diseases or disoidors where an antagonist of a human orexin receptor is required such as 

25 obesity aiid diabetes; prolactinoma; hypoprolactinennaa; hypodialamu: disorders of grdwdi hcxmcHie 
deficiency; idiqKithic growdi hormone deficiency; Cushings syndrome^cUsease; hypothabmic-adrratial 
(fysfuncti(^; dwarfism; sleq> disorders; sleep apnea; narcoIq)sy; insomnia; parasomnia; j^-lag 
sjoidirbme; slesp disturbanjces associated with diseases such as neurological disorders, neurc^thic pain 
and restless 1^ syndrcHTie; heart and lung diseases; depression; anxiety; addictions; obsessive ccnnpulsive 

30 disdider; affibctive neurosis/disorder, depressive neurosis/disorder, anxiety neurosis; dysthynuc cfisorder, 
behaviour disorder; mood disorder, sexual dysfunction; psychosexual dysfunction; sex disorder, sexual 
disorder; schizophrenia; manic dq>ression; delerium; dementia; bulimia and hypopituitarism. The 
cortipounds of formula (J) car pharmaceutically acceptable derivatives thereof are also useful in Uie 
treatment of stroke, particularly ischaemic or haemorrhagic stroke. 

35 The con^xKinds of formula (I) and their pharmaceutically accq)table daivatives are particularly 

useful for the treatment of obesity, including obesity associated with Type 2 diabetes, and sleep 
disorders. Additionally the compounds are useful for the u-eatment of stroke. 
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Other diseases or disorders which may be treated in accordance with the invention include 

disturbed biological and circadian rhythms; adrenohypophysis disease; hypophysis disease; hypophysis 

tumor / adenoma; adraiohypophysis hypofunction; functional or psychogenic amenoirhea; 

adrwiohypophysis hyperfiinction; migraine; hyperalgesia; pain; enhanced or exag^rated sensiti>dty to 
5 pain such as hyperalgesia* causalgia and allodynia; acute pain; bum pain; atypical facial pain; 

neuropathic pain; back pain; complex r^onal pain syndrcnnes I and 11; arthritic pain; sports injuxy pain; 

pain related to infection e.g. HIV, post-polio syndrome and post-herp^c neuralgia; phantom limb pain; 

labour pmn; cancer pain; post-chemotii^py pain; post-stroke pain; post-q)^tive pain; neural^a; and 

tolerance to narcotics or ^thdrawal from narcotics. 
10 The hvention also provides a mediod of treating or prev^tingcUseases or disor^ 

antagdhist of a human oirexin recq>tor is required, which conpises administoing to a subject in need 

thereof an effective arnount of a compound of formula (I), or a phartnaceutically acceptable derivative 

thmdf. 

The invention also provides a con^wund of formula (I), or a pharmaceutically acceptable 
1 5 derivative thereof, for use in the treatment or prophylaxis of diseases or disorders wh^e an antagonist of 
a human oriexin receptor is required 

The invention also provides the use of a compound of formula (I), or a pharmaceutically 
accq)table derivative thereof, in die manufacture of a medicament for the treatment or prcphylaxis of 
diseases or (Bsorders where an antagonist of a human orexin recq)tor is required. 
20 * For use in therapy the compounds of the invaition are usually administered as a pharmaceutical, 

composition. The invention also provides a pharmaceutical composition con^rising a confound of 
formula (I), or a pharmaceutically acceptable derivative thoeof, and a pharmaceutically acceptable 
carrier. 

The compounds of formula (I) aiKi their phannaceuticaUy accq>table deri^^ 
25 administered by any ccxivenient m^od, e.g. by oral, parenteral, buccal, sublingual, nasal, rectal or 
transdermal adnunistration, and the pharmaceutical conditions adapted acccvdingly. 

the oc»npounds of formula (I) and their pharnvaceutically ac^ 
active wh^ given orally can be fomnilated as liquids or soluls, e.g. as syrups, susperisicxis, emulsions, 
tablets, csipsules dr Idzoriges. 
30 A liquid formulation will generally consist of a suspension or solution of the active ii^gredient in 

a suitable liquid carrier (s) e.g. an aqueous solvent such as water,' ethanol or glyc^ihe, or a non-aquebus 
solvit, such as polyethylene glycol or an oil. The formulation may also contain a suspending agent, 
preservative, flavouring and/or colouring agent. 

A composition in the form of a tablet can be prepared using any suitable pharmaceutical 
3S carrier(s) routinely used for preparing solid formulations, such as magnesium stearate, starch, lactose, 
sucrose and cellulose. 

A composition in the form of a capsule can be prepared using routine encapsulation procedures, 
e.g. pellets containbg die active ingredient can be prepared using standard carriers and then filled into a 

-8- 
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hard gelatin capsule; alternatively a dispersion or suspension* can be prepared using any suitable 
pharmaceutical carrier(s), e.g. aqueous gums, celluloses, silicates or oils and the dispersion or suspension 
then filled into a soft gelatin capsule. 

Typical paraiteral compositions consist of a solution or suspension of the active ingrediait in a 
5 stCTile aqueous carrier or parentally accq)table oil, e.g. polyethylene glycol, polyvinyl pyrrolidone, 
lecithin, arachis oil or sesams oil. Alternatively, the solution can be lyophilised and then reconstituted 
Math a suitable solvent just prior to administraticxi. 

Compositions for nasal admiiustration may ccxiveniaitly be formulated as aa:osoIs» drops, gels 
and powders. Aerosol formulations ^ically con^rise a solution or fine suspension of the active 
10 in^edient in a pharmaceutically accq)table aqueous or non-aqueous solvent and are usually pres^ted in 
single or multidose quantities in sterile form in a sealed contdn^ which can take the form of a cartridge 
or refill for use vdth an atomising device. Altemativdy the sealed container niay be a disposable 
dispensing device such as a single dose nasal inhaler or an aerosol dispenser fitted with a metering valve. 
Whm die dosage form con^rises an aerosol dispense, it will contain a pn^llant which can be a 
1 S compressed gas e.g. air, or an (organic prq)el]ant such as a fluorochlorohydrocarbon or 
hydrofluorocarbon. A^osol dosage fcxiiis can also take the form of punqp-atoniisers. 

Con^ositions suitable for buccal or sublingual administration include tablets, lozenges and 
pastilles where the active ingredient is formulated with a carrier such as sugar and acacia, tragacanth, or 
gelatin and glyceria 

20 Compositions for rectal administration are conveni^dy in the form of suppositories containing a 

conventional suppository base such as cocoa butter. 

Compositions suitable for transdermal administration include ointments, gels and patches. 
Preferably the conposition is in unit dose form such as a tablet, capsule or anpoule. 
The dose of die con^wund of forauila (I), or a pharmaceutically accqptable derivative thereof, 
25 used in the treatment or prophylaxis of the abov^n^oned disorders or diseases will vary in the usual 
way with the particular disorder or disease bdng treated, the wdg^ of die subject and odier sinular 
&ctor5. However, as a general rule* suitable unit doses may be 0.05 to 1000 nig, nxsre suitably 0.05 to 
500n%. Umt doses niay be adniinisterednnore dm once a day for example two OT 
that the total daily dosage is in the range of about 0.01 to 100 nig/kg; and such th^py may extend for a 
30 number of weeks or months. In the case of pharmaceutically accq>table derivatives the above figures are 
calculated as the parent conqpound of formula (I). 

No toxicolo^cal effects are indicated/expected when a con^und of fbmiula (I) is administered 
in the above mentioned dosage range. 

Human orexin-A has the amino acid sequence: 
35 pyroGlu Pro Leu Pro Asp Cys Cys Arg Gin Lys Thr Cys Ser Cys Arg Leu 
15 10 15 

Tyr Glu Leu Leu His Gly Ala Gly Asn His Ala Ala Gly lie Leu Thr 
20 25 30 
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Leu-NH2 

Orexin-A can be employed in screening procedures for conf)Ounds wtuch inhibit the ligand*s 
activation of the orexin-l receptor. 

In general, such screening procedures involve providing appropriate cdls which express the 
5 carexin-l recq)tor on their surface. Such cells include cells from mammals* yeast, Drosophila or K coll 
In particular, a polynucleotide oicoding the orexin-l receptor is used to transfect cells to repress the 
receptee-. Tte expressed recq)tor is then contacted with a test ccxnpound and an or^^ 
to observe inhibition of a functional responsa One such screofiing procedure involves the use of 
mdanq)hores which are transfected to express tte or&cin-I recq>tor, as described in WO 92/01810. 
10 Another screening procedure involves introducing RNA encoding the orexin-l receptor into 

Xeno/7iu oocytes to transi^tly express the receptor. The recq)tQr oocytes are then ccntacted with a 
recq>tc»r ligand and a test compound, followed by detecti(»i of inhibiticm of a signal in the case of 
screening for confounds wtuch are thought to inhibit activation of the receptor by the ligand. 

Another method involves screemng for conqKxmds which inhibit activation of the receptcx* by 
IS detomining mhibition of binding of a labelled orexin-l receptor ligand to cdls which have the recq>tcH- 
on their surface. This mediod involves transfecting a eukaryotic cell withDNA encoding the orexin-l 
recq>tor such that the cell expresses the receptor on its surface and ccxitacting the cell or cell n^mbrane 
preparation with a con5)ound in the presence of a labelled form of an orexin-l recq)tor ligand. The 
ligand may contain a radioactive label. The amount of labelled ligand bound to the recq)tors is 
.20 measured, e.g. by measuring radioactivity. 

Yet anoth^- screaiing technique involves die use of FLIPR equipment for high throughput 
screening of test compounds that inhibit mobilisation of intracellular calcium ions, or other icais, by 
affecting the interaction of an orexin-l recq>tor ligand with the orexin-l receptor. 

All publications, including but not limited to patoits and patent applications, cited in this 
25 specification are herein incorporated by referoice as if each individual publication wm specificaliy and 
individually indicated to be incorporated by reference h^ein as though fully set forth. 

The folld>Mng Examples iUustr&te the pn^^ 
invention, tlte Descriptions Dl-t)8iUustrate the pr^^ 
inv^tioh. 

30 

Abbreviation iisdd herein are as follow: 
MDC rq>resaits methyl^iedichloride 
THF rq)resents tetrahydrofuran 
35 DMSO rq>resents metiiyl sulphoxide 

Description 1: (RS)-4-BenzyI-3-carboxaniido-5-oxomorphoUne 

.10- 
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To (RS)-4-benzyl-5-oxo-nK)rpholine-3-carboxylic acid (2.0 g, 8.51 mniol) in MDC (40 ml) was slowly 
added oxalyl chloride (1.5 1 ml, 17. 1 mmol). The mixture Nvas stirred few 0.5 h at room ten5)erature and 
then evaporated to give (RS>4-benzyl-5-oxomorpholine-3-carbonyI chloride as a brown solid (1 .99 g, 92 
%). Ammonia gas was bubbled steadily through a solution of (RS)-4-benzyi-5-oxomorpholine-3- 
5 caibonyl chloride (1.99 g, 7.79 mmol) in MDC (40 ml) at O^'C for O^h, and then the mixture allowed to 
warm to room tenf^erature: Thesotid was coUected by filtration, washed with MDC (30 nd) and d^ 
in vacuo at 40^C to give the title con^und as a white solid (2. 1 g, 99 %). Mass spectrum (APf): 
Found 235 (MIf). C12H14N2Q3 reqiurK 234. 

10 Description 2: (RS)-3-Airanoiiiethyl-4-bemy]niDrphol]i^ 

Lithium alununium hydride (IM in THF) (20 ml, 20 mmoO was added to a stirred solution of Dl (1.0 g, 
4.27 mmoO in anhydious THF (30 ml). The resultant mixture was stirred at ambi^t tenq)a:ature for 24 
hours, thai water (0.76 nd), 8 % NaOH (1.5 ml) and water (0.76 ml) v/m slowly added sequentially. 
The aqueous was extracted with dietiiyl ether (3 x 20 ml) and die extracts dried CNa2304) and evsqpcxated 
15 to give the title confound as a clear gum (0.79 g, 89%). Mass spectrum (APf): 207 O^IH*). C12H1BN2Q 
requires 206. 

Description 3: (RS)-4-BenzyI-3-(2-niethoxybenzamidoniethyl)morpho&^ 

To a solution of D2 (500 mg, 2.43 mmol) was added triethylamine (1 ml, 7.29 mmol) followed by 2- 
2Q methoxybenzoyl chloride (455 mg, 2.67 mmol). The resulting solution was stirred for 0.75 h at roorti 
temperature, then v/ashed with saturated aqueous sodium hydrogen carbonate, dried (Na2S04) and 
evaporated in vacuo. The residue was chromatographed on silica gd using 30 - 100 % ethyl acetate in 
hexane gradient elution to give the title compound as a colourless oil (678 mg, 82%). Mass spectrum 
(APr): 341 (MH*). CzflT^^ requires 340. 

25 

Descriptioii 4: (RS)-3-(2-Met]]03grI>eiizaMdoin^ 

to a solution of D3 (1.12 g, i3.29 miiid) in etiianol (160 ml) was added 10% palladium on carbon paste 
(1,20 g). Thenuxture wishydipgenatedat20psi Filtration througjh 

kiesdguhr and evaporation in vacuo gave the tide con;)ound as a dark ^im (0.795 g, 96%). 
3b Mass spectrum (API*): 25 1 (MH^. d^x^iOz requires 250. 

Description 5: (RiS)•4-BenzyI-3-(^butyIolQ'carbony!aminonKt^^^ 

A solution of di-f-butyl dicarbonate (1.20 g, 5.49 mmol) in MDC (5 ml) was added dropwise. witii ice 
cooling, to a stirred solution of D2 (1. 13 g, 5.49 mmol) in MDC (30 ml). The resulting solution was 
35 stirred overnight at room temperature, washed with saturated aqueous sodium hydrogen carbonate and 
the organic layer evaporated m vacuo. The residue was purified on silica gel eluting with etiiyl 
acetate/hexane mixtures to give the tide compound as a colourless gum (1.68g, 100 %): 
Mass spectrum (API*): 307 (MH*). C17H26N2O3 requires 306. 

-11- 



wo 02/44172 PCT/EPOl/13687 



Description 6: (RS)-3-(^B1ItyIoxycarbonylaIIIinometfayl)I^ 

To a solutiOT of D5 (1.68 g, 5.82 mmol) in ethanol (200 ml) was added 10% palladium on carbon paste 
(1.80 g). The mixture was hydrc^enated at 20 psiovonight at room teir^rature. Filtration through 
S kiesdguhr and evaporation in vacuo gave the title compound as a colourless oil (1.16 g, 92%). Mass 
spectrum (API*): Found 217 (MH*). CioHaoNaCb requfres 216. 

DesoiptionT: (RS)-3-(^Butyb3grcarbonyIamiI]^me%I^ 
fluorophetiy0)tliia2»ty0carbony0inoiphol^ 

10 2-MethyI-5<4-fluoropheriyl)thia2ole-4-carbcaiyl chloride (1.73 g, 6.75 mmol) in MDC (20 ml) was 

added to a solution of D6 (1.16 g, 5.37 mmol) and triethylamine (2.24 ml, 16.1 mmol) in MDC (80 ml) 
and the nuxtuie stirred at ambient t»i;)eratureoveni]ght Thereactionmbcturewas washed with 
saturated aqueous sodium hydrogen carbonate (50 ml). The (vganic layar was evaporated in vacuo and 
the resultant residue chromatographed on silica gel eluting with ethyl acetate / hexane muctures to give 

15 the title compound as a golden oil (0.73 g, 31%). Mass spectrum (APf): 436 (MH*). C21H26FN3O4S 
requires 435. 

Descriptions: (RS)-3-(AmiDoiiiethyl)-4-((4-(2-metfayl-5K4-fluoropl^ 
carbonyOmorphoIine 

20 A solution of D7 (730 mg. 1.68 mmol) in MDC (15 ml) and trifluoroacetic acid (1.5 ml) was stirred at 
40 ''C for 0.5 h. The solution was evaporated, and the resulting oil dissolved in 0.5M HCl (20 ml) and 
washed twice with ^yl acetate (20 ml).* The aqueous phase was basified to pH 14 with aqueous NaOH, 
thai extracted with MDC (3 x 50 ml). The combined organic extracts w^e dried (Na2S04) and 
evaporated to a colourless gum (462 mg, 82%). Mass spectrum (API*): 336 (MH*). CieHisFNsOzS 

25 requires 335. 

Exaniple 1: (RS)-3*(2-MethoxybeQzanudoii^ 
phei^)tliiazblji)cal^ 

A mixture of D4 (30 mg, 0.12 mmol), 2-methyl-5-phenylthiazole-4-carbonyl chloride (31 mg, 
30 0. 13 nmtol), and triethylamine (36 mg, 0.35 mmol) in MDC (5 ml) was shaken for 1 h. The 
resultant solution was washed with saturated aqueous sodium hydrogen carbonate (6 ml). The 
organic layer was applied directly onto a dry 10 g pre-packed silica cartridge and eluted with 30 
- 100 % ethyl acetate in hexane to give the title compound as an off white solid (32 mg, 60%). 
Mass spectrum (Electrospray LC MS): Found 452 (MH*). C24H25N3O4S requires 451. 

35 

Exan^le 2: (RS)-3<(4-BenzofuranyOcaii)onyIaminomethyl)-4-((4^ 
phenyl))thiazolyl)carbonyl)morpholine 
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A mixture of D8 (30 mg, 0.09 mmol), benzofiiran-4-carboxyKc acid (20 mg, 0.12 mmol), l-(3- 
dimethylaminopropyO-'S-ethyl carbodiimide hydrochloride (17 mg, 0.09 mwol) and 1- 
hydroxybenzotriazole (10 mg) in MDC (5 ml) was shaken for 20 h. The resulting solution was washed 
with saturated aqueous sodium hydrogen carbonate (6 ml). The organic layer was applied directly onto a 
5 dry 10 g pre-packed silica cartridge and eluted with 30 - 100 % ethyl acetate in hexane, then 2 - 20 % . 
methanol in ethyl acetate to give the title confound as an off-white solid (31 mg, 72%). Mass spectrum 
(ElectrosprayLC MS): Found 480 (MH*). C25H22FN3O4S requires 479. 

the confKHmds of the examples below were prepared from the appropriate amine and acid using similar 
10 procedures to those described above. 




Exanqile 




R' 


Mass Spectrum 
OElectrospray LC7MS) 


.■•-,3V. 
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Found480(MH^ 
C25H22FN3O4S requires 479. 
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Found 479 (MH*) 
C25H23FN4O3S requires 478. 
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Found 498 (MH*) 
C25H24FN3O5S requires 497. 


6 




II >-Me 




Found 495 (MH*) 
C25H23FN4O4S requires 494. 


7 








Found 524 (MH*) 
C2^H2iF4N304S requires 523. 


8 










Found 491 (MH*) 
C26H23FN4Q3S requires 490 
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Found 463 (Mtf) 
C24H22N4O4S requires 462 
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Found 480 (M(0 

wJS^'vZ^ *^3^4'^ i^i^u^^ ^ / 7 
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Found480GvIH*) 
C25H22FN304S requires 479 
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Found 448 (MH*) 
C24H21N3O4S requires 447 



Example 13: (RS)-3K2-MethoxybeDzainidomethyI)-4-((4-(2-imthyl-5^ 
fluoit>phenyl))thiazolyl)carbonyl)morpholine 

A mixture of D4 (50 nig, 0.20 mmolX 2-m^yl-5-(4-fluc«-ophenyl)thiazoIe4-carboxylic acid (52 mg, 
5 0.22 mmol), l<3KHniethylanMnopropyl>-3-ethylcarbodiinride hydrochloride (38 nig, 0.20 mmol) and 1- 
hydroxybenzotriazole (10 mg) in MDC (5 ml) was shaken for 20 h. The resultant solution was washed 
with saturated aqueous sodium hydrog^ carbonate (6 ml). The organic layo* was applied direcdy onto a 
dry 10 g pr^-packed silica cartridge and eluted with 30 - 100 % ethyl acetate in texane to give tte tide 
conpjund as an off white solid (53 mg, 57%). Mass spectrum (Electrospray LC MS): Found 470 
10 (MH*). C24H24FN3O4S requires 469. 

It is to be understood that the present inventioi covers aU combinations of particular and prdemed 
subgroups described herein above. 

15 Deteiiiuimtion of Orexin-1 Receptor^ 

The drexin-1 receiptor antagonist activity of die con5)ounds of formula (I) was determined in 
accordance with die following experimental method 

Experimental Method 

20 HEK293 cells expressing the human orexin-1 receptor were grown in cell medium (MEM 

medium with Earl's salts) containing 2 mM L-Glutamine, 0.4 mg^mL G418 Sulphate from GIBCO BRL 
and 10% heat inactivated fetal calf serum from Gibco BRL. The cells were seeded at 20,000 cells/100 
^lAvdl into 96-well black clear bottom sterile plates from Costar v*ich had been presaated with 10 
Hg^well of poly-Uysine fix)m SIGMA. The seeded plates were incubated ovemi^ at ZTQ in 5% CO2. 
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Agonists were prepared as 1 mM stocks in water:DMSO (1:1). EC50 values (the concaitration 
required to produce 50% maximal response) were estimated using 1 Ix half log unit dilutions (Biomek 
2000, Beckman) in Tyrode's buffer containing probenecid (10 mM HEPES with 145mM NaCI, lOmM 
glucose. 2.5 niM KCl, 1.5 mM CaCk, 1.2 mM MgCb and 2.5niM probenecid; pir7.4). Antagonists 

5 were prepared as 10 mM stocks in DMSO (100%). Antagonist IC30 values (the concentraticxi of 
caxT^ound needed to inhibit 50% of the agonist respoise) were detemuned against 3.0 nM human 
oiexin-A usmg 1 Ix half log unit dilutions in Tyrode's buffer containing 10% DMSO and probenecid. 

On die day of assay 50 pl of cell medium containing probenecid (Sigma) and Fluo3AM (Texas 
Fluorescoice Laboratories) was added (Quadra, Tomtec) to each well to give final concaitrations of 2.5 

10 mM and 4 pM, respectively. The 96-well plates were incubated for 90 min at ST^'C in 5% CO2. The 
loading solution containing dye was then aspirated and cells were washed with 4x150 pi Tyiode*s buffer 
containing proboiecid and 0.1% gelatin (Cteiley Cell Wash). The volume of buffer left in each well was 
125 jd. Antagonist or buffer (25 pi) was added (Quadra) the cell plates gently shaken and incubated at 
37°C in 5% CO2 for 30 min. Cell plates were thai transferred to the Fluorescent Imaging Plate Reader 

1 5 (FLIPR, Molecular Devices) instrument and maintained at 37^C in humidified air. Prior to drug additicm 
a single image of the cell plate was taken (signal test), to evaluate dye loading consistency. The run 
protocol used 60 images taken at 1 second intervals followed by a further 24 images at 5 second 
intervals. Agonists were added (by the FLIPR) after 20 sec (during continuous reading). From each 
well, peak fluorescence was determined over the whole assay period and the mean of readings 1-19 

20 inclusive was subtracted from this figure. The peak increase in fluorescence was plotted against . 

conpound concentration and iteratively curve fitted using a four parameter logistic fit (as described by 
Bowai and Jerman, TiFS, 1995, 16, 413^17) to generate a coicaitration effect value. Antagwiist Kb 
values were calculated using the equadon: 
Ktf=IC5o^(l+([3/EC5ol) 

25 who-e ECjo was the potency of human c»rexin-A determined in die assay (in nM terms) and IC50 

is expressed in molar toms. 

Cpmpounds of Exair^les tested accd-ding to dus nethod had pKb values > 6.8 at the human 
cloned orexin-1 recqptor. 

30 the 6rexin-2 recq)t6r antagonist activity of the cdmpbuhds of formula (I) was determined in accordance 
with the following experimental mediod. 

Experimental Method 

CHO-DG44 cells expressing the human orexin-2 receptor were grown in cell medium (MEM 

35 medium wiUi Eari's salts) containing 2 mM L-Glutamine, 0.4 mg/mL G418 Sulphate from GBCO BRL 

and 10% heat inactivated fetal calf serum from Gibco BRL. The cells were seeded at 20,000 cells/100 

p]/well into 96-well black clear bottom sterile plates from Costar which had been pre-coated with 10 

pg/well of poly-L-lysine from SIGMA. The seeded plates were incubated overnight at 37C in 5% CO2. 
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Agonists were prepared as 1 mM stocks in wat^rDMSO (1:1). EC50 values (tlie concentration 
required to produce 50% maximal response) were estimated using 1 Ix half log unit dilutions (Biomek 
2000, Beckman) in Tyrode's buffo caitaining prob^ecid (10 mM HEPES with 145mM NaCl, lOmM 
glucose, 2.5 mM KCl, 1.5 mM CaClj, 1.2 mM MgCU and 15mM probenecid; pH7.4). Antagonists 

S wm prq)ared as 10 mM stocks in DMSO (100%). Antagonist IC50 values (the conc^tration of 
con^und needed to inhibit 50% of the agonist response) weie d^ermined against 10.0 nM human 
(»^in-A using 1 Ix half log unit dilutions in Tyrode^ buffa: containing 10% DMSO and probenecid. 

Oh fte day of assay 50 ^1 of cell medium containing probenedd (Sigma) and Fluo3 AM (Texas 
Fluorescence Laboratories) was added (Quadra, Tomtec) to each wdl to ^ve final concentradons of 2^ 

10 mM and 4 pM, respectively. Tlie96-wen plates were incubated for 60 min at 37C in 5% C(^^ The 
loading solution containing dye was Iben aspirated and cdls were vvashed with 4x 1 50 pi Tyrode's buffer 
contsuning probenecid and 0. 1 % gelatiii (Denl^ CeU Wash). The volume of buffer left in each wdl was 
125 pi. Antagonist or buffer (25 pi) was added (C^uadn^) the cell plates gpndy shaken and incubated at 
37Cin5%CO2fa-30min. CeD plates wore th^ transferred to the Huoresc^tlnmgingPte^ 

15 (FLIPR, Molecular Devices) instrument Prior to drug addition a single ima^ of the cell plate was taken 
(signal test), to evaluate dye loading consistency. The run protocol used 60 images taken at 1 second 
intervals followed by a further 24 images at 5 second intavals. Agonists were added (by the FLIPR) 
after 20 sec (during continuous reading). From each well, peak fluorescoice was detfimihed over the 
whole assay period and the mean of readings 1-19 inclusive was subtracted from this figure. The peak 

20 , increase in fluorescaice was plotted against conq)ound concOTtration and iteratively curve fitted using a 
. four parameter logistic fit (as described by Bowen and Jerman, TiPS, 1995, 16, 413-417) to generate a 
concentration effect value. Antagonist Kb values were calculated using die equation: 
Kb=IC50/(l+([3/EC50]) 

where EC50 was the pot^cy of human orextn-A detemuned in the assay (in nM terms) and 
25 ICSO is expressed in molar termsw 

CcuTqkxinds of Exainples tested according to this method had pKb values in the ranjge 6.1 - 
7 Aat the human cloned oriMcin-2 receptor. 

The application of which this description and claims fortns part may be used as a basis for 
30 priority in respect of any subsequait application. The claims of such subsequent appifcation may be 
Erected to any feature or combination of feiatures described herein, they may take the form of product, 
composition, process, or use claims and may include, by way of exan5)le and without limitation die 
following claims: 
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CLAIMS 

1. A compound of fomaula (I): 




0) 

wherein: 

R* is phenyl, naphthyl, a mono or bicyclic heteroaiyl group containing up to 3 heteroatoms 
selected fix>m N, O and S; any of which may be optionally substituted; 
10 iqnesents phenyl or a 5- or 6*membered heteroaiyl group containing up to 3 heteroatoms 

selected from N, O mid S, wheiein the phenyl or heteroaiyl group is substituted by R\ and further 
optional substituents; or iC r^resents an optionally substituted bicyclic aromatic or bicyclic 
hetecoaromatic group containing up to 3 heteroatoms selected fix)mN, O and S; 

rq}rBsents an optionally substituted (C^koxy, halo, optionally substituted (Ci^all^U 
15 optionally substituted phenyl, or an optionally substituted 5- or 6-membered heterocyclic ring 
containing up to 3 heteroatoms selected from N, O and S; 
or a pharniaceuticdly acceptable salt thereof . 

2. A compound according to claim 1 wherein R* is an optionally substituted phenyl, 
20 boizofuranyl, quinolinyl, indolyl or ben2x>xazolyl. 

3. A compound according to claim 1 or 2 wheiein R^ rq>resents an qitionally substituted 
Uiiazolyl. 

25 4. A cbmpound according to hiy one of claims 1 to 3 wherein R^ rqwresents an optionally 
substituted ph^yl or pyridyl groujp. 

5. Thecdmpound of any one of £xan;>les 1 to 13 or a pharmaceutically accq)table salt of any one 
thereidf. 

30 

6. A pharmaceutical conqiositicxi conpising a con;}Ound of formula (I) as defined in any om of 
claims 1 to 5, or a pharmaceutically accq)table salt thereof, and a pharmacaitically acceptable carriar. 
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7. A msthod of treating or preventing diseases or disorders whae an antagonist of a human orexin 
recq)tor is required, which con5)rises administering to a subject in need thereof an effective amount of a 
compound of formula (J) as defined in any one of claims 1 to 5, or a pharmaceutically acceptable salt 
thoreof 
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